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Abstract of JP9252674 

PROBLEM TO BE SOLVED: To efficiently introduce a gene to the plant of the genus Brassica and to produce transformed plants by pre-culturing the tissue piece of 
the plant belonging to the genus Brassica. then immersing it in infection liquid containing the microbes of the genus Agrobaterium and culturing it under specified 
conditions. SOLUTION: After the tissue piece of the plant belonging to the genus Brassica such as Brassica rapa is pre-cultured in a tissue culture medium whose pH 
is 5.0-6.9, it is immersed in the infection liquid containing the microbe of the genus Agrobacterium, the immersed tissue piece is coexistingly cultured in the tissue 
culture medium and the gene is introduced to the plant of the genus Brassica. Also, it is preferable to provide a feeder cell in the tissue culture medium and it is 
preferable to set the values of X, Y and Z so as to satisfy the formula 82<X/10+(Y-19)<2> +Z<145 fX is the time (minute) to be immersed in the infection liquid; Y is a 
temperature ( deg.C) at the time of coexisting culture; Z is the period (hour) of the coexisting culture] for producing the transformed plant of the genus Brassica. 
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mmx-mmm Ltz&. r a? t- i» «> Aiostta^ 

fc^£*A-t£2ri£tC;B^t\ Sfl^m^*t$itfiOpHS: 
5. 0-6. 9t-T!>£fcSr!i^hf -S^i^JRcOffi 

mmxmtm Lfz&. ryu*? r-vr? ^m^m.^®* 

82 < x/10+(y-19) ! +z < 145 
*B*c7)i&g CO , zfc&f&tt*a8!ffl (1$) ] 

[00 0 1] 

[0002] 

x\ mmmm. mm. mmmm&zwu *r? 

[00 03] r^u^-ciiHt. BW-hco&^h~?ht 
L X X V *} y 9 V o^-Hf Mix? <T> T>*h-tyx*mX 

Ltzh-?h (7i/A--fe-A-) tp^iziam^x^ 

£fz. BT-Toxin^AL^WftlttAW 

[0004] *i+y^\mmmf&rrt-9*if&£Lm 



^coae^A^r&ic^r^o^'^T-'j^AS, 
m&nmzztfmttix^h. mzr??!-. . 

Vr-i'tcE^'&ts'/yi/i] • (Brassica rap 
a) «««fr*»6«|f4MKiB3WS^fc», mBFf-^MX 
LtzMMZMkV^Mz&X'ftitX'Ztzt^om&i.'y 

(Radke et al, Plant CellRep (1992) 11:499-50 
5, Mukhopadhyay et al, Plant Cell Rep (1992) 11: 5 
06-513, Jun et al. Plant CellRep. (1995) 14: 620-6 
25)) . 
[0005] 

w^f'J J: h 7 '5 ^#S<0»@l£St 

[0006] 

H £ WSiOffii: XittMftftttlil&lfefc: 7 -f - 

fe/i't isjirt-4 i t i/z x o ae^»A*s&qr L<m 

[0007] EP*>, *^0J{i, y^y^lOli^TO 

^mvmtkwz&tsmmmizmmL. m&tmmFr* 
mimmxtmmmx'&iftm-f&ztizj: o, 
^JS^«!fefcjif^?^^A-r-g)*ffit;fc^T. ffiiSim-g 

»t^ffec0pHS-5. 0-6. 9i-rSC:i:£#Ste^-.g> 

y 9 v-^JSoii^oafE^^A^rffiTS) h . 

<um<?)w&.mz&t!mmmizmmL, mmmcmwrt: 
mimm*tmtmx'*&tmi-&ztizj;r). 

^m^mmcom^mxirmx'h h . 

[ 0 0 0 9 ] $ fee. *%BJfi, r^v-^JRtfOffl^coffi 
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82 < x/1 0+ (y- 1 9) 2 +z < 145 

[0010] 1ST", *Sra£S*K=KiJH-4. 
JS**SttT***&*r 4 £ b lz X 9 . y 9 So&WOttft 

[ooii] ;;t'ffiMs/7^iii)Siii 

#«c*W-4IR9 , 4T<0± 3 J: < , 0y*Jf . 7 

at ft. /7-/*' ^ftdBW-Sttfttf)* 

T'&^^-lM (B. rapa ssp. pekinensis ) . i]7 (B. 
rapa ssp. rapa ) „ Vtr1~ (B.rapa ssp. chinensis 

(1*) ) . BH^y {f*4m& (*) ) . SSiR* 

r (amass* (»> ) . ivn ( <ao 

[0012] M^*^fflV^1i!^c7)«^m±. 

sin-, jEBdKriftfflv^ikj&fraf*. 

[0013] fflltmSitiMitt. ffl^a^tc7)t§*tc 

jfifB^j*^. «^.«f, rssl mmm, mmm. mm 

*n*fflJifc t-rti, ms 
issiJS, b 5m»ffl^i i fc a*-e# , mmmt l 

/i^EytLTte, 2, 4-d, a— fy?u>Mfc (N 

AA) . ^yj/'/l/Tf-y (BA) N -fe'T^-y (Zeati 



tgtft+O? -f — te;K9iftgfi 1 • 5 ml/90cm yt-l/ 
5. 0~6. 9tt^^>'JfiL<, 5. 2 — 5. 8k 
* £ fc fc: J; 9 . :/5 i^JKOffi^ilfc^ SIAWfl 
HrS=Srv^«»C**Uf»fc:lWRIi*v^. 2 0—2 8"C 

[0014] fflv^ftr^o^f-u ^Aaofi^flitt, 

( Agrobacteri um tumefaciens ) L<C s # 

C CIB542/A136 XI4EHA1015R«EOt>tf5A«»4 L 

V\ ryoy^f-U^^EHAlOl^^i. ^'^frMi-^^ 
^-pIG12Hm Sr^r-TS. zcry<?f— <7)T-DNAffiM 

Jl&Ffc'Srft^^'f ^yWffite^- (KmR) 

>f /n?-f ^^WttSfS? (HygR) fe^Ttft . iSi^fe 

»+^r^oy<^f-u^A»?D«iflKo«Ktt. mzm 

m&t^&* 1.2X1 0 8 cells/ml SK6»ff 4 U\ 

[0015] am(z«ft<^E«ut&«atrfti«isii. * 

m<-t&z.tim*L\,\ fflL. ?s«n#ss.^#tg« 

tg«?aJg2:y'C. ««HMmfczl3mfcUi%&t=. 

x N y. z 5rT5t 

82 < x/10+ (y-19) 2 +z < 145 
*mtt£ o £3J£t L< . 

98 g x/10+(y-19) 2 +z g 113 

ffiSri: 0»ft36*. ga^Stil 0-3 0^h-f.|.^» 
4L<. *g»?aJS(±2 0-3 0rk-rftco*>'»4L<. 
i§*»424~7 2«SHi:-t4<03&*#* tV\ 
[0016] JBfe? ^#ALfcfflm»tt4. 

^fc:4"C4Hb«*ft . £^0 i a =flrSiHI34«ffit=fl!o 

[00 17] 

[00 18] 



(4) 



«If 9-252674 



[0019] <»«*Sil&>IVI SilflgJM.. Jgg?h- 'J 5 'J 
•y : 5 O^g/L N -3fVi : 5 O/zg/L , ^'Ji'/ : 
2 00jug/L % 7-f hTtf— : 0. 6%. pH5. 8 
<lli@i) J riS#tSifi>M Si^tg, 5^ y^Y-)V : 1 
OOmg/L, IlfTSV : 1. 3mg/U KH 2 P0 4 : 
200mg/L, 2, 4-D : 1 mg/U X?o— X : 3%. 
7^7*'-: 0. 6% 

[0020] <*j)uxmmmm> b 5«&. b 5 tr? 

2. 4-D : lmg/L N X?Q— X : 3%, 7-f b 
T#— : 0. 6%. pH5. 8 

<^^i£tSJffi>B5Mg. B5b'?Sy, BA: 
3mg/U -fe'T^y : lmg/L, X^O— X : 1%. 7^ b 
TiS— : 0. 6%. pH5. 8 

<^ms*tSift>B5*S$&. B5b*^5V N X^o 
-X: 1%. 7^7^-: 0. 6%. pH5. 8 

[0021] <¥mmm>B 5mm&. B5t7s >\ 

X^n-X : 1%, f-T#— : 0. 6%. I BA : 
2mg/U PH5. 8 

<YBEit*fc>y\':7 K/hy : 5g/L % -f-XhX* 
: lg/L . t'-7X^Xh5^ h : 5g/L % 
MgC 1 2 : 0. 5g/L % X?n-X : 5g/L . X? Y 
Tij- : 1. 5% 

[0022] ctMKffl 1 3 rrwr v vi*m&mL 

2Hk 7tbi/(jyrfy (Acetosyringone) it'Wiy 



a^SSA^lc^&i^tl^fc. 
[00 23] i-f. ^^rt^»iStSOpH^5. 8X11 
5. 2KWSEU £fc. iStfi+fc^a-X. T-feb> 

XJiigifitf OiiJg** 0 . 1M (c» T-fe hi^U > 

itt^ats^i oo^m tc*4i 3tcasaiL,3t. *fc, 

7 4-?— HMtfrfx (BY- 2) SrffifflU tgiffi* 
0)7 4— ?— *z>V0>m$L\ . 5 ml/90cm n-P fcr&SJ; 
SfcLfc. 

[0024] 377tp B »l <*J**>) <7)jtaf*6 

- 7 B Btf>££*»& 5 - 1 0mmc7)ffiW£«IXL, Ztl 
£ . iai:p H&rflRfl*WB bfc»Wfria*«*F 

ififcS^U 1BHI, 19*8* Lfc. Mit*t^f*coKW 
(S. T^*O^^-rU^^EHA101(pIG121Hm ) £-g*JJ8SS 
HfclOtfiasatLfc. £*>«»!i»i. T^w^f'J 
»7AEHA101(pIG121Hm ) £ Y B E ^ffctgttfeT'— ft%* 
U ig*$i<9}§J£a*OD 680 =1. 0i:3r-?fck^£ffl 

OK-i^smtfrc i ofgK#«?-rs £ 1 1 i 9fffli?Lfc. 

»^£«»LfclHM4* HU^* Lfc*ffi£B?U 2 5 
[0025] A-f pIG121HmJ4GUSiH£ 

SEIW±GUS?Stt3e«|»ttkift. *£T\ GUSvStt^ 
^f$h LTjff^#A**£tfc*>fc'3a>£«rLfc. is 
1 
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GUS im MAm 
+ - +total ff) 
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100 
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37 


72 


38 19.5 


5.8 








100 
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33 


72 


43 21.0 


5.8 
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100 
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26 


70 


34 17.0 


5.8 




+ 




100 
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29 


65 


41 20.5 


5.8 
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100 
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41 


51 


57 28.5 


5.2 








100 
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38 


58 


46 23.0 


5.2 


+ 






100 
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43 


51 


55 27.5 


5.2 




+ 




100 
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32 


60 


48 24.0 


5.2 
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100 


21 


51 


28 


93 46.5 



♦total : 2 x + ( *Wi 

Glu : {*:0m, -\M§m 

AS :T-fehJ";>=f> -ifS&& 
fc : y-4— ft— -\z)i> (*:Wwo, -:mma) 

B*J&($) = (natal/ 2 0 0) XI 00 



[00 27] ^limtXoiZ. *Sffltf)pHI45. 8<£ 
0 i> 5 . 2 b LttfiK afirF#A*3&*ffi«Wt=S*»o 
fc . 4 fc . igtffi'V? b;Pfe»flirr 4 -tlcj:^ 

j4ite : F«A4sfc:i«i*aars*A»ofc. 

[0028] ] ft#tS*^iSJS • MBI. St/ 

s^#srp^fc„ s$n0t i k m&>Mm&. y < 

•fe/M*-*=l C BY- 2D ) fca&flllU PH5:5. 2tC 



Pi?Lfcffl^t^*±«tffifc«*L. lB^HlitS»Lfc 

iEll^li:RaitctrSli«Ufc«8ft»(c, ffi^tt 
c7)KW^l 0^X{43 0^?5«Lfc„ aaW*. ffiW^ffl 
iitmSWSmicHt. l~3BJ^«*ffofc. *s 
*g*B#^iS J g(42 5X:XJ42 8'Ci;tfc. ft^tgffi^co 
GUS«14$rMKCTl i:R«WH'<fc. |g*^lS2(c^ 

-r. 
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10 


25 
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100 
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100 
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10 


25 
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100 


19 


50 


31 


88 


44.0 


10 


25 
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100 


45 


35 


20 


125 


62.5 


10 


28 
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100 


0 
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100 
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0.0 


10 


28 
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100 


42 


28 


30 


112 


56.0 


10 


28 
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100 


55 


35 


10 


145 


72.5 


30 


25 
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100 


54 


29 


17 


137 


68.5 


30 


28 
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100 


49 


51 
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149 


74.5 



[0030] t7w?tv ^Acomi^mxmii^ 

g&mmmffi* 1 bhw»6 3 nrnzmix-tizm-o 
Tafc^A^iiflLLLfc. issmwHtsmm* 3 0 

y^-f. ij ^ASWJWKJfcH LT , iWllrt-&«|ft|t=*6 
[0031] CttifcOT3 ] KHM2t=*^-J: 5 tc. 



^?imia£3 0#. 5*#tgSt£2 8°C. 3Big-rS 

[0032] 
[£3] 
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KmRJA* 

SRM 
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GUS+ 




mm 
(%) 


10 


25 
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200 




31 


17 


14 
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81 


1.5 


10 


25 
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200 




53 


47 


22 


12 
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105 


4.0 


30 


25 
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200 




71 


52 


18 


15 


10 


107 


5.0 


10 


28 
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200< 


;-d 


80 


30 


19 
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120 


3.0 


10 


28 
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200 ( 


-29; 


) 61 


24 


12 
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144 


2.0 


30 


28 
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200 ( 


-46 


) 42 


16 
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146 


1.0 
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[0033] *#t£»i&g£ 2 5°Cfc Lfc*£tt* 

a^M^«a^ra3o^-. £#&*ggnai 3 b 

[0034] £#&*ilft& 2 8*Cfc Lfc*§-& 

[0035] JiLhcOj; a fc. &#!8SflK£ffi< Ufc* 

iag£ffi< L£%£W4B#«4l*]±-r6*>\ «€rF- 

3 * 7 * - * — Oft*— JfcOlBBrt fcR5&*- 4it 
trio. fpaj^tSrrtliS-friifcji^C&ifc**.^ 



[0036] ass^ra c$» / i o + (tgitiag ra 
-19)2 +tgggfin (i*) fS3*>WJ: 3 fccosSffi 

**8 2 i <9±# < , 14 54: Vt*^fc:, ^«!fgg| 

[0037] CSUNSW 1 3 B. rape ssp. chinensiscO— 
*«rtj^«,j (?*4mm (80 ) cO«^S:70%x 
rJ^— ;H£24HB«SU Tween 20£li&8sfl|] 

Lfc 1 &<oaaBfi*» b U AjgfgtT' 1 5 - 2 0 4MH 

^«4. aaiSft^Aofcr^ysK-yhfci 5«E-ro»a 

2 5*0. 4 5-5 5/xE . 1 6^HBB*T"C6-7 

[00 38] J#BS6-7BB<04-5cbCW-p^||* 
A^5-l Onmi£7)EW&flJ0aiL. iffl^mS*iSt|fi^M 

^ (kw 5 o#/i^-^) . fflMm§»ts 

mzte. 4 B«T(attftLfc*A3 ( BY- 2 ) CO^-iStg 
. 1^ (9cm) {4, if— VijlVJ— T (3M 
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it: Micropore) X'z/~)\sL. 2 5'C, afHTT'2 4B§ 
[0039] r^n^N'^T-'J ^AEHA101(pIG121Hm) 7 

era. -f ^a<-n,fc. r^a^N'^f-u^AEHAioi 

*tfYBE«fld&ift (Km5 0ng/L, Hyg50iig/L) 
fcJiSU }gJ£#OD 680 = 1 . 0K3r4 4*C\ 28 
•C, 200r P m. 1 8 - 2 4 l$Hg&tg* . pH£ 
5. 2£W&L£fflS»img*tM!!£l 3. 5mL^at 
*:9cm><^-W;:. mm&Wmm.\ . 5mL£jD;t. 
!S3£E£#j£Lfc. ig$S?8t£)]£W£;rf}f §-£ (200* 
/i/^r-U) , gjS, 40r P m, 3 0#Hg*SL*:. f^. 
■y h^VTl8$fc$£iKl^-o?tflL «B*A*3)vMcE 
«*»U ***«8ft«*l»V^. 

•c, nsm, 3 as. *#«atufc. 
[0040] *&mm£. rrwrv v^momt 

VacD^m^tzib^^—i^U y 5 0 Omg/LJr-^-tf*;^ 
8WagfttCjBH»£»8US( 4 0K«J/i^r-W . JSJl 
f^s i^-Mi-tf-— So&;p-f — /mt. 2 5 
"C. 4 5-5 5/zE % 1 6B*SBJITT'7BfgiS*L 

[0 04 l] ffiWH;iA^yyy5 0 0iig/L, 
^yyi Oig/Ur-Mtf^^JfciattfcSWL ( 3 OK 



^;l^->-i;^5 0 0mgA,^-^-7^i/yi Omg/LSr^- 
tr^3^BjS««!fc:2iiiari:fc:«ft*«l03gtfe. » 
6-83a0-C*-^v-f ^-yBtt^i-bj&^^S^. 

[0042] #<i>ix/i^^-7-<>->Btt^ J .-hSr^;U 
<-^i;^5 0 Omg/L, i]1r-?4 is>5 0ug/l*-£ts~^ 
•r&f-m^mz&W. L tz . 2 5t:, 4 5-5 5juE . 1 
6BSfflBft"PC3-4iiia««L/£. ^fv-fxyftt 
St&poaSI AS ftT V ^jl- r- (26 < fe#l&tt6 „ 

[0043] ^l*L^^^V-f y>itt-/ a -h 

V2 5 Omg/L, ^y5 0mg/L$r-t-tfl^ 

fc. 2 5'C, 4 5-5 5//E. 1 6^HB«"PC3-4 

a7>fh: Wfifetl : 1 ) te»«rt-4. 

fc?WT. b'^-^@£jf{tT;fcl^c<, 2 0°C. 45- 
5 5//E , 1 2 1*19 B*TT'Wl£ &*fcb'^- 

[0 044] tmmm2:mmmitmmcr)j}mx\ v 
ir-rsmkMik, aose, ^ysmmjj^i^y. bp? 

[0045] 
[*4] 









SRM 


SMM 


RIM 


GUS+fiH 






m 200 


120 


8 


6 


3 


2 


1 




H 200 


83 


4 


3 


2 


1 


0.5 




ttltiZf 200 


98 


13 


5 


1 


1 


0.5 


05 


200 


63 


5 


4 


2 


0 


0 




KmR tU : 

KmR H-} : iJ^-^-fi^ 
GUS+;ftt^: GUS"" 
SRM : 
SMM : — 
rim : 

[0 04 6] C##Wl } GUSitfE ; f 1 S:7-o-7'i:L 

g u sae^avwAae^Rtw^fc: . mm 1 t-# 

Ztlfrti Murray and thompson(1980) Nucl. Acids 
Res. 8 : 4321-43251 B®«0*1£ tC J: 0 D N A£«£fJ Lfc. 
&IVC. DNA£, ©JRR^BamHIXJiHindlllTffiS 

[0047] BamHI-C«LaL^^S:H2t. Hindi II T 
rjj^j ( 3 yt>n-;|/) ^L, l~6t± 

i^fc. tt^L3t6<Ef*rr^-c^GUsaf5^BrJt (4. 
Okb) s6*i|fl»a4iiTV^4it*WB-CSfc. II 

3 tfim-x o fcui»a4nfcafiK?»a 1 - 3T-{i«ctc 



(H4) . ^B»ftttfcjE»TaJffli^*»4ifc 
[0048] C##01J23 T?xiX9 1 rV*7i>mflM&. 

Srs ~7 4—7— t)V CBY-2D ) Sr&sflDU 

[0049] — LBA4404(pLBA4404) , C58ClRif ( P M 
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